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TWO-WEEK LOAN COpy
This is a Librar~ Circulating Copy wh ich may be borrowed for two weeks. Census updates for these tables were done for all states, SMSAs, and prime sponsors, as that level of geographic detail is of most interest to local analysts. The resultant reports were mailed to the fifty states in January 1976.
The rest of this paper will deal with the improvements and refinements made ln the second year, and with suggestions for proposed activities during the third year. However, the accomplishments of the second year may be summarized as follows. In order to limit the size of the resultant reports and to eliminate data that was not relevant to the planning of the loco] analysts, several Census tabulations were combined into two new tables. Thus on just one or two pages, the analyst sees the data in which s/he is interested -s/he no longer has to flip through several pages getting a few items from Additional data sources should be included in the data base.
This is probably the model's most obvious weakness at pr~sent.
The existing tabulation facility should be utilized to determine whether available sample data can be used, especially the Social Security samples. The use of administrativ~ data bases, particularly those such as ESARS which are already installed at LBL, shoUld be investigated.
If additional data sources are included, it would be fruitful to apply more sophisticated methodologies to the data. Time -9- series analysis and other approaches should be studied for the CPS updates. A literature search should be initiated to determine the current status and approaches to population modeling.
Based on the results of these studies, LBL would investigate alternative methodologies for population projection applied to labor force and u~employment estimates.
At the present, both models exist as batch programs. Interactive access should be provided so that the model may be accessed at any time and the values used in the model can be changed.
National Office analysts could then perform sensitivity analyses by varying the data, or they could substitute more accurate data values based on local knowledge. It should also be possible to re-define interactively the various geographic areas involved.
Further, an interface to the graphic analysis system, CHART, and to the mapping display system, CARTE, should be provided.
CHART combines two basic capabilities -exploratory data analysis, and data presentation in the form of matrix displays, and other graphics forms such as bar chaits, pie charts, and line graphs. -17-
The 1975 Census update has been computed using national CPS data and also using a regional breakdown of CPS data. The Census has not been updated using local data, since the CPS samples are not idcntified by local area. TIle (1) When the three tables do not coy~r the same region, th~ user must be aware of local.trends and effects. Since the CPS data can be aggregated only to statewide levels, this will usually be the case.
(2) Differences between Census and CPS definitions are noted in the Glossary. -19-TYPES OF INCOME Any Other Income is composed of the CPS terms "Dividends!!, "Unemployment Compensation", and "Alimony" and is changed from the Census term "All Other Income". Tables 64, 65 , 70, 81, and 90 are converted to percents using the universe in the title (by race) as a base, i.e. the sum of all lines or rows.
EXPLANATION OF METHODOLOGY USED IN SPECIFIC TABLES
Tables 87, 88, 98~ and 99 are converted to percents using total persons in the corresponding geographic region (by race) as a base. These figures are derived from Table 85 . Percentages have been computed using total persons in the geograpllic region (by race) rather than the universe in the title (by race) as a base. The base has been derived from Table 17 . The updated tables of percents are normalized in two steps. First the major breakdown by age is normalized so that the percentages for the two age groups sum to the total such persons percentages. Then the breakdown by type of family is normalized so that, for example, the percents for male head/under 6 years old and female head/under 6 years old sum to percents computed in the first step. This table has been derived from Census Tables 83 and 89 . The racial breakdo~ns for persons in families pertain to the race of the Head of Household. Percentages have been computed using total persons in the geographic region (by race) rather than the universe in the title (by race) as a base. The base has been derived from Table 17 . The updated tables of percents are normalized so that the percents for persons in families and unrelated persons below poverty level sum to the percents for total persons below poverty level. 
LABOR FORCE STATUS
Employed is equivalent to the CPS tenns "Working", and "With a Job".
Unemployed is equivalent to the CPS tenn "Looking".
Not jn Labor Force is equivalent to the CPS terms "Housework", "School", "Unable to l\'orK'-r:-and "Other" is already not admissible; nothing guarantees that P (s+t) is x between zero and one.
The scaled estimate P (s+t) will be admissible. However,
x it is hard to tell how good an estimate it is (even when the assumption of mutually exclusive categories is satisfied), because the joint behavior"of the base year census value and of the CPS ratio is not well understood and might introduce biases.
On the other hand, there is the problem of disclosure suppression, which introduces an additional perturbation.
Correlation between parameters
First, there is the dependence which results from the fact that each individual out of the (finite) population is put into one of a finite number of categories. The number of items in the categories are correlated. The distribution of the vector corresponding to the numbers in each category is multinomial (if we do not take any other dependence into account, see below).
The correlation matrix is simple and well-known.
Second, category-defining parameters are usually not independent. For example, age and income are related.
(This is one of the more complex aspects of the problem.)
2.3
Testing the model
The complex structure described above mayor may not be relevant; however, it is not being broug~ in explicity by the More generally, the definition of the categories must be the same. This implies that the CPS geographical areas, which are bigger., will have to be the ones used.
2. The bias between CPS and Census in the base year may include non-sampling errors in the collection of census data.
(The CPS is designed so that it is very much less likely to incur this kind of error.)
3. This is again a method of estimating the value of the error, and it should also be tested for accuracy.
-26-Some research is currently in progress at the Census Bureau to evaluate related models(b) , and it might be of use for this one. Further reference to this will be made below.
ALTERNATIVE, APPROACHES
Post-censal estimation has been a problem of interest for many years, and there is a large body of literature about it.
A bibliography is given at the end of this report. Ways of attacking the problem usually fall into one of the following categories.
3.1 Multiple-regression type models.
For all these models, one starts from a base year and wants Examples of such methods are:
a. The LMPM model b. The ratio-correlation estimates (as described in ref. 4, 5, 34) c. Eugene P. Ericksen's multiple regression estimates (see ref. 9, 10, 11, 23, 32) In (a), the predictor variable is the CPS ratio, and it is used as a straight estimate of the census ratio to be predicted. Assuming the answer to (a) is known, one could check whether the biases are randomly distributed around the proportional-to- It describes the population using these agencies.
A computerized version of these reports is available at LBL.
The data are published quarterly or monthly by geographical areas.
At the time of this writing the geographical areas were the states, but a finer breakdown was being considered for implementation within a few months. for at least some of the states.
(For details on ESARS see Ref. 20) . These files contain information about characteristics of the labor force using the agency such as race, age, sex, wages, use of the job counseling, and a lot more. These data would not be as universal as census data as they apply to a restricted population. However, they seem to be relevant to specific applications, and give both overall and fairly localized informat~ion. One might be able to use them for general purposes, if one could find out, independently, how representative of the general population the ESARS population is.
-32-
Social Security data·
The Social Security Administration publishes annual files designed for public use, like the 1% continuous work-history sample (see references 22, 27, 29) . This contains employment, migration, wage and age data (and possibly more) for the population under social security.
The same remark should be made as for the ESARS population (it does not include the whole US population) and one might try and get around it the same way, maybe with better success as this population is much larger. 
Methodology development
Since the problem is one that the Census Bureau has been much involved with, and the data are often Census Bureau data and in many cases confidentiality restrictions apply, it would be best to conduct this type of research in conjunction with -33-the Census Bureau, or at least to keep close ties with them.
The most recent development there seems to be Madow's research on Stein-James estimators (see 3.4.3 above).
Keeping the above in mind, there is a problem which has been mentioned only in passing and might be looked into, that is, the time evolution of the system. This is referred to by R. Another approach might be a time series analysis of the CPS data, which are gathered monthly for the basic data and quarterly or yearly for other specific data. Such an analysis might indicate trends, which might be applied to census data.
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